The present cross-sectional study explored 33 general and breast surgeons' and 302 patients' perceptions on the breast reconstruction aspects that are important in breast cancer care. The results showed a low referral frequency and low reconstruction rate. A strong surgeon influence on patients regarding reconstruction was demonstrated, and a main reason for not undergoing reconstruction was no previous knowledge or no offer. Clarification of surgeons' hypothetical criticisms could improve the referral frequency and increase the reconstructive surgery rate. Background: Breast reconstruction after mastectomy is important in breast cancer care. Materials and Methods: A cross-sectional study was designed to assess surgeons' and patients' perceptions toward breast reconstruction. Questionnaires were distributed to general and breast surgeons in East Coast Malaysian hospitals and Hospital Kuala Lumpur and to postmastectomy patients with and without breast reconstruction at the Hospital Universiti Sains Malaysia and Hospital Raja Perempuan Zainab II. The response rates were 82.5% for the surgeons (n ¼ 33), 95.4% for the patients with reconstruction (n ¼ 63), and 95.5% for the patients without reconstruction (n ¼ 278). Results: The median surgeon age and experience was 42 and 6 years, respectively. Each surgeon saw an average of 20 new breast cancer cases annually. Most surgeons (86.7%) discussed reconstruction options with their patients but had only referred an average of 4 patients for reconstruction during a 3-year period. Surgeons' concerns regarding the qualitative outcome increased the likelihood of a breast reconstruction discussion (b ¼ 4.833; P ¼ .044). The women who underwent breast reconstruction were younger (mean age, 42 vs. 50 years), were more often working (69.4% vs. 42.2%), and more often had previous awareness of the option (90.3% vs. 44.3%). The most common reasons for undergoing breast reconstruction were "to feel more balanced" (92.1%) and "surgeon's strong recommendation" (92.1%). Previous knowledge of breast reconstruction increased the likelihood of reconstruction (odds ratio, 5.805; P ¼ .026). Although 70% of surgeons thought that patients would not be interested in reconstruction, only 37.9% of patients with previous awareness reported having no interest. Conclusion: The low reconstruction rate (20.6%) can be attributed to the low referral rate. Patients' likelihood to undergo reconstruction with their surgeon's recommendation and with previous awareness were reflective of the surgeons' strong influence on their patients. Thus, clarification of surgeons' hypothetical criticisms could conceivably increase the reconstructive surgery rate.
Introduction
Mastectomy is a traumatic life event for a woman with a diagnosis of breast cancer. However, it remains an important surgical option despite improvements in screening and diagnosis and advances in breast cancer treatment. 1 The loss of a breast is a life-changing event and the aesthetic, physiologic, and psychological sequelae can be profound. 2 Many women experience sexual and body image problems during the early months after the diagnosis. The distress that comes from mastectomy can be more pronounced in younger women owing to the significant treatment-related distress and changes in body image and sexuality that can occur during the course of the illness.
The combination of breast-conserving surgery and the concomitant use of plastic surgery techniques has allowed for improved satisfaction, self-esteem, body image, and, overall, the quality of life of many women with breast cancer. Currently, most patients can overcome this disease without necessarily resulting in serious physical mutilation. 4 In Malaysia and, in particular, the East Coast of Malaysia, patients present at an earlier age and later stage of disease compared with women in Western countries, rendering breast-conserving surgery less feasible. 5, 6 Asian breasts are smaller; therefore, breastconserving surgery results in a poor aesthetic outcome. Thus, mastectomy and breast reconstruction will provide better options for most patients. 7 Determining the optimal proportion of patients who should undergo breast reconstruction after cancer surgery represents a complex task, because the decision-making process regarding the reconstructive options is influenced by patient preferences, surgeon preferences and skills, and the services available. These factors vary widely among countries and geographic areas owing to differences in cultural aspects and economic resources. 4 Most women in the reconstruction group reported that their reasons for undergoing reconstruction included having freedom in clothing selection, not needing an external breast prosthesis, to regain their femininity, and to feel whole again. 8 In contrast, the most prevalent reasons for not undergoing breast reconstruction were fear of cancer relapse, 9 fear of complications, and a perception of being too old for the procedure. 8 Other factors cited were to avoid additional distress to the body from surgery, financial concerns, and the belief that breast reconstruction is unnecessary. 9 Some patients will experience difficulty in deciding whether to undergo breast reconstruction owing to the inability to receive specific types of reconstruction, a lack of family support, and friends' and acquaintances' perceptions regarding breast reconstructive surgery. 8 It has been shown that women who have completed breast reconstruction reported greater self-evaluations of physical attractiveness and were more active. 9 However, breast reconstruction has not yet been widely accepted in Malaysia. 10 The rate of reconstructive surgery after mastectomy is still low in Malaysia despite the increasing availability of plastic surgery services throughout the country. 11 The lack of information regarding reconstruction, 10 the financial implications, 10, 11 the inequality of access to optimal treatment, and the fear of additional surgery 11 remain significant barriers to reconstructive surgery. The surgeon's opinion has a major influence, and women with breast cancer should be considered a vulnerable population in need of better information related to breast reconstruction after mastectomy. 10 Low-referral surgeons have reported more access barriers such as cost and availability of plastic surgeons and believe that women have a lower priority for reconstruction. 12 The present study aimed to discern the perceptions of women and general surgeons toward breast reconstruction after mastectomy, especially regarding women in the East Coast of Malaysia and the Hospital Kuala Lumpur, and to ascertain which factors would work in favor of reconstruction or against it. Additional effort is necessary to broaden the use of breast reconstruction and to ensure equitable access to it.
Materials and Methods

Study Design
We performed a cross-sectional study of surgeons' and breast cancer patients' perceptions regarding breast reconstruction after mastectomy.
Study Sample Selection
The study population included general and breast surgeons in government and teaching hospitals in East Coast Malaysia and Hospital Kuala Lumpur. Patients were included if they had undergone mastectomy alone or mastectomy with breast reconstruction from January 2000 to December 2015 at the Hospital Universiti Sains Malaysia or Hospital Raja Perempuan Zainab II. Universal sampling was used for surgeons and patients with and without breast reconstruction.
The number of general and breast surgeons in each government and teaching hospital in East Coast Malaysia and Hospital Kuala Lumpur during the study period was confirmed by representatives from each hospital and totaled 40 surgeons. Questionnaires were then personally delivered by hand to the department representatives at each of the government and teaching hospitals in East Coast Malaysia and Hospital Kuala Lumpur. The questionnaires were selfadministered and voluntary. The responses were then followed up with representatives of each hospital and personally collected from each representative after completion. A total of 33 surgeons responded, for a response rate of 82.5%.
Of the 480 patients, 78 and 402 had and had not undergone breast reconstruction, respectively. A total of 291 questionnaires were distributed to the nonebreast reconstruction group (46 patients contacted had either died or did not return for the follow-up visit and 65 patients were unable to be contacted because no contact information or the wrong information was available). Of the 291 patients, 278 completed the questionnaire, for a response rate of 95.5%. A total of 66 questionnaires were distributed to the breast reconstruction group (12 patients contacted had either died or did not return for the follow-up visit), and 63 patients complete the questionnaire, for a response rate of 95.4%.
Ethical Considerations
The human research ethics committee of Universiti Sains Malaysia (approval no. USM/JEPeM/16020060) and the medical research and ethics committee of the Ministry of Health Malaysia (approval no. NMRR-16-286-29578) granted ethical permission to conduct the present study.
Instruments
The present study evaluated the perceptions of surgeons and patients toward breast reconstruction using self-administered questionnaires. The questionnaires were adopted from the report by Spyrou et al 13 and Reaby. 8 Participation in the present study was voluntary, and all respondents provided informed written consent before completing the survey.
Statistical Analysis
Statistical analysis was performed using the Statistical Package for Social Sciences, version 22. Continuous data were summarized using the central tendency (mean, median, or mode) and dispersion e1012 -Clinical Breast Cancer October 2018
Perceptions of Breast Reconstruction After Mastectomy (standard deviation, variance, or interquartile range [IQR] ). Categorical data were summarized using proportions. Multiple logistic regression was used to predict the contributions of surgeons' demographic and practice data toward referral and attitude regarding referring patients for breast reconstruction. In addition, we considered the reasons for referral and the hypothetical criticisms of breast reconstruction and the associations between the hypothetical criticisms and the reasons for referral. Finally, we analyzed the patients' demographic data according to their choice of breast reconstruction and their reasons for choosing or not choosing to undergo breast reconstruction. Statistical significance was cited at P < .05.
Results
Surgeons' Demographic and Practice Data
Questionnaires were distributed to all general and breast surgeons at general and teaching hospitals in East Coast Malaysia and Hospital Kuala Lumpur (n ¼ 40), and 33 responded, for a response rate of 82.5%. The data from 30 questionnaires were analyzed (3 were excluded; 1 surgeon was no longer treating breast disease and 2 were incomplete).
The surgeons' demographic data and practice distribution are summarized in Table 1 . The median age of the surgeons was 42 years (IQR, 12 years). Most surgeons were men (n ¼ 23; 76.7%); only 7 were women (23.3%). Their median experience was 6 years (IQR, 12 years), and 56.7% (n ¼ 17) had a special interest in breast surgery. Most surgeons had 10 years' experience in surgery (n ¼ 18; 64.3%); 10 surgeons had > 10 years' experience (35.7%).
The median number of new breast cancer cases seen annually was 20 (IQR, 33). Twelve surgeons (40%) frequently discussed the options of breast reconstruction with their patients, 14 (46.7%) surgeons did so occasionally, and 4 (13.3%) never discussed the option. The mean number of patients referred by each surgeon for reconstructive surgery was 4 AE 1.5 during a 3-year period.
Factors Influencing Surgeons' Referral for Reconstruction
The factors influencing the surgeons' referral for reconstruction are also summarized in Table 1 . The major factors affecting the decision to refer a patient for reconstructive surgery after mastectomy were patient age (90%) and anticipated patient psychosocial morbidity from mastectomy (90%). Two other major factors affecting the decision were the risk of local recurrence (86.7%) and need for adjuvant therapy (80%). In addition, patients' marital status and considerations of the cost of reconstruction affected the decisions for 50% of the surgeons. The patients' sexual activity status was considered by 13 surgeons (43.3%).
Less frequent factors included the patients' socioeconomic status, occupation, expectations, psychological adjustment and character, perceptions regarding breast reconstruction (16.7%), and request or wish (13.3%). Additional factors included surgeon or service availability (6.7%) and operation theater time, reconstruction feasibility, severity of comorbidities, urgency of oncologic treatment, and spouses' wishes (13.3%).
Surgeons' Hypothetical Criticisms Regarding Breast Reconstruction
The surgeons' responses regarding hypothetical criticisms have been summarized in Table 2 . The hypothetical criticism cited most often among the surgeons was that "the patient would not be interested in breast reconstruction despite it being offered" (70%). All the surgeons responded that they were unsure whether patients would consider reconstruction to be too much surgery.
Most surgeons disagreed with the other hypothetical criticisms such as the patient should accept the deformity (96.7%), the qualitative outcome of reconstructive surgery is not worth the effort No associations were seen among the surgeons' demographic and practice data with their discussion of reconstructive surgery and frequency of referral for reconstructive surgery. Among the factors affecting referrals for reconstructive surgery listed previously, only patients' marital and sexual activity status were affected by the surgeons' demographic and practice data. Increasing surgeon age was associated with a greater likelihood for a patient's marital status to be considered in deciding whether to refer that patient for reconstructive surgery (odds ratio [OR], 1.952; P ¼ .025). In contrast, increasing years of service were associated with a lower likelihood of the patient's marital status being considered in the decision to refer or not refer for reconstructive surgery (OR, 0.586; P ¼ .047).
Regarding patients' sexual activity status, increasing surgeon age was associated with a greater likelihood for the patients' sexual activity status to be considered in the decision to refer a patient for breast reconstructive surgery (OR, 2.106; P ¼ .018). However, increasing years of service were associated with a lower likelihood of the patient's sexual activity status being considered in the decision to refer for breast reconstructive surgery (OR, 0.512; P ¼ .024).
Multiple logistic regression analysis did not find any significant associations between the surgeon factors and any of the hypothetical criticisms of breast reconstructive surgery. A significant association was found between concerns regarding the qualitative outcome of reconstructive surgery with discussions regarding breast reconstruction with the patient. Surgeons with concern regarding the qualitative outcome of reconstructive surgery were 4.8 times more likely to discuss the option with their patients (b ¼ 4.833; P ¼ .044). However, no significant association was found between the hypothetical criticism and the referral decision.
Patients' Sociodemographic Data
Of the 402 patients without breast reconstruction, 291 received a questionnaire and 278 responded, for a response rate of 95.5%. Of the 78 patients with breast reconstruction, 66 received a questionnaire, and 63 responded, for a response rate of 95.4%. Of the 357 questionnaires distributed, 341 patients responded (response rate, 95.5%). The data from 302 patients were included in the present analysis (39 were excluded because of incomplete responses). Of these patients, 63 had undergone mastectomy and breast reconstruction and 239 had undergone mastectomy without breast reconstruction.
The demographic and background data for these 2 groups are compared and summarized in Table 3 . The women in the reconstruction group had a lower mean age and more were working compared with the nonebreast reconstruction group (Table 3) . The other distributions were equal, with most patients being Malay, most being married, most having a secondary education level, and most not having health insurance at the diagnosis. Also, the disease stage at diagnosis and the need for adjuvant therapy were equally distributed in the reconstruction and nonreconstruction groups.
Most of the patients in the reconstruction group had undergone immediate reconstruction (85.7% vs. 11.1% with delayed reconstruction). A significant difference was seen between the 2 groups with regard to their awareness of breast reconstructive surgery before mastectomy; 90.3% of the reconstruction group were aware of breast reconstruction before mastectomy compared with 44.3% of the nonreconstruction group.
Reasons for Undergoing or Not Undergoing Reconstruction
The reasons women cited to undergo or not undergo breast reconstruction are summarized in Table 4 . Among the reconstruction group, most women reported reasons such as "to feel more balanced" (92.1%), "surgeon strong recommendation" (92.1%), "to feel whole again" (90.5%), and "to regain femininity" (90.5%). Other frequently reported reasons were "to improve marital relationship" (77.8%), "no clothing limitation" (77.8%). and "to improve sexual relations" (74.6%). Of the women in the reconstruction group, 61% reported they were satisfied with the reconstruction results. None reported dissatisfaction; however, 38.1% of the women left the question unanswered.
The highest documented reasons among the nonreconstruction group were no previous knowledge or no offer for breast reconstruction surgery (n ¼ 115; 48.1%). In addition, 26% reported fear of complications from the surgery, and another 25.9% reported fear of additional surgery as reasons for not undergoing breast reconstruction. A lack of information on reconstruction surgery (23%) and concern for cancer recurrence and uncertainty of the outcome of reconstructive surgery (22.6%) were also cited as reasons for not undergoing breast reconstruction.
Association Between Patient Factors and Reconstructive Surgery
Increasing patient age was associated with a reduced likelihood of the patient choosing to undergo breast reconstruction (OR, 0.913; P ¼ .001). In contrast, patients with an awareness of breast reconstruction before mastectomy were more likely to choose to undergo breast reconstruction than were those without previous awareness regarding breast reconstructive surgery (OR, 3.905; P ¼ .016). Three reasons were significantly associated with the patients' demographic and/or disease factors. Patients who were working at the time of mastectomy were more likely to have fear of prolonged or additional anesthesia (OR, 4.031; P ¼ .027). However, patients with a higher disease stage were not concerned about a prolonged or an additional anesthesia session as a reason for not undergoing breast reconstruction. Compared with patients with stage 1 disease, patients with stage 2, stage 3, or stage 4 disease were not concerned about prolonged or additional anesthesia (OR, 0.097; P ¼ .030; OR, 0.125; P ¼ .059; and OR, 0.024; P ¼ .004, respectively).
In addition, patients who had health insurance at their diagnosis were more likely to have concern with regard to the "need for far travel" (OR, 3.620; P ¼ .024) and were more likely to cite "too many commitments" (OR, 3.716; P ¼ .018) as a reason for not undergoing breast reconstruction.
Association Between Patient Factors and Reasons for Undergoing Breast Reconstruction
No significant associations were demonstrated between the patients' demographic data or disease status and their reasons for undergoing reconstruction.
Comparison Between Surgeon and Patient Views on Reconstruction and Patient Interest in Reconstruction After Mastectomy
None of the surgeons believed that the reconstructive surgery outcome is not worth the time or effort. However, 21.8% of the patients cited the reason for not undergoing reconstructive surgery was being unimpressed with the reconstructive results. Of the surgeons, 70% believed that patients might not want reconstruction despite being advised or being aware of its availability. Of those patients with awareness of reconstructive surgery and who were offered reconstructive surgery, 37.9% were not interested for other reasons. However, among those without previous awareness and who were not offered reconstruction, 84 of 115 (73.0%) stated that they would not have been interested even if it had been offered ( Table 5) .
Discussion
Postmastectomy breast reconstruction has demonstrated quality of life benefits. 4 Despite these benefits, the breast reconstruction rate in Malaysia remains relatively low, with fewer than one half of patients who undergo mastectomy receiving breast reconstruction.
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The reasons for these low rates have yet to be fully established or understood. The present study explored general and breast surgeons' perceptions on breast reconstructive surgery and the factors affecting referrals to the plastic surgeon. In addition, we sought to identify and understand patients' reasons for opting in or out of reconstructive breast surgery after mastectomy. It has been reported that breast reconstruction after mastectomy is not often discussed in Malaysia. 11 One study conducted in
Singapore in which 60% of the respondents had general surgical practice experience of > 10 years reported that only w20% of the surgeons discussed the option of breast reconstruction. 14 In contrast, the present study found that 86.7% of the surgeons have discussed the option of breast reconstruction with their patients, with 40% (12 surgeons) reporting that they frequently discussed the option with their patients. This might have been because fewer surgeons in the present study had > 10 years of surgical practice experience (35.7%) compared with study from Singapore. 14 Paulson et al 15 reported that junior surgeons are more likely to discuss the option of breast reconstruction with their patients and that Data presented as n (%). senior surgeons tend to believe that breast reconstruction is not an important or integral part of breast surgery and thus were more likely to discourage patients from considering the option. A lower percentage of surgeons in the present study reported they had never discussed the option of reconstructive surgery with their patients (13.3%) compared with 31.3% reported in a nation-wide survey in Japan. 16 Another study in the University Malaya Medical Centre reported that almost two thirds of women undergoing mastectomy were not offered immediate breast reconstruction.
An important factor regarding reconstructive surgery is that patients might not be aware of the breast reconstruction option without discussion or referral from their surgeon; thus, surgeons' attitudes could ultimately affect the breast reconstruction rate. 16 Therefore, it is imperative to identify the reasons or factors that affect surgeons' willingness to discuss reconstructive surgery with their patients and refer them for reconstructive surgery. Paulson et al 15 postulated that it is likely that many general surgeons do not recognize the benefits of immediate breast reconstruction and might also consider the additional procedure to be harmful to their patients. Previous studies have shown that high-referral surgeons were more likely to be young 13, 15 and to be women, 12, 17 to have a high clinical breast surgery volume, and to work in cancer centers. 12 The present study also found a greater rate of referral, which might have resulted from the greater number of young surgeons in our study population. However, significant association was unable to be demonstrated, although that might have resulted from the small sample size of surgeons in our study. Comparable to the Singaporean study, 14 our study identified age, anticipated patient psychosocial morbidity, and perceived risk of local recurrence as the 3 most frequent factors considered in determining whether to refer a patient to a plastic surgeon. Age and anticipated psychosocial morbidity might be related because younger women would be expected to have a stronger reaction to the loss of a breast. 18 In contrast, older women might be expected to be better equipped to manage the change in their appearance. 3 Thus, surgeons might believe that physical appearance would be less of an issue for older women. 14 In addition, older patients are more likely to have comorbidities with an increased perioperative risk and a greater likelihood to experience adverse effects from surgery, 19 making surgeons less inclined to discuss reconstruction with this group of patients. 20 These reasons might explain why most surgeons in the present study considered age as a key factor influencing their decision for referral for breast reconstruction, in addition to patients' anticipated psychosocial morbidity. Although only 27% of the surgeons in the present study thought that reconstructive surgery would delay local recurrence detection and 13% were unsure, concern regarding the risk of local recurrence still affected 86.7% of the surgeons' decisions in referring patients to plastic surgeons. Similar beliefs regarding the association of reconstructive surgery with local recurrences have also been reported by other studies with the proportion ranging from 29% to 51%. 16, [21] [22] [23] Concern regarding the risk of local recurrences can be viewed from 2 aspects. The first aspect would be the surgeons' concern regarding the oncologic soundness of the initial mastectomy when reconstructive surgery is being considered during the mastectomy. Another aspect would be the concern regarding the masking of local recurrence by the reconstructive surgery.
However, Macadam et al 19 suggested that cancer recurrence is more strongly associated with tumor biology than with the surgical approach. Also, a meta-analysis by de la Cruz et al 24 reported no difference in survival rate, disease-free interval, or local recurrence in those undergoing therapeutic nipple-sparing mastectomy, skinsparing mastectomy, or modified radical mastectomy, further strengthening this assertion. In addition, studies have shown that breast cancer recurrence in breast reconstruction patients often occur superficially and even systemic recurrence would not have been masked by the reconstruction. [21] [22] [23] Thus, surgeons' concerns regarding the oncologic soundness of the mastectomy being affected by reconstructive surgery and thus increasing the risk of local recurrence and the risk of masking recurrence by reconstruction after mastectomy are issues and perceptions that require clarification to reduce the barrier from discussing reconstructive options with patients.
In addition, although the use of radiotherapy or chemotherapy is not an absolute contraindication to reconstruction, this factor affected most of the surgeons in our study, with 80% of surgeons citing the need for adjuvant therapy as a factor influencing their decision to refer a patient for reconstruction. These concerns might be related to the perceived increased risk of wound infection, which can be life-threatening in the event of chemotherapy-induced neutropenia. However, a recent study has shown that the complications or the incidence of reconstructive failure associated with chemotherapy were not increased. 25 In contrast, conflicting results have been reported on the radiation therapy effects on the reconstructed breast. Radiotherapyinduced tissue changes can result in less tissue expansion, making reconstruction less feasible. Also, capsular contracture with adverse effects on the final cosmetic outcome understandably could be a source of concern among the surgeons. A recent study showed that radiation therapy in device-based reconstruction was associated with a high reconstructive failure rate and capsular contracture. 26 However, autologous tissue-based reconstruction is an option to decrease these complications. Although limited evidence has shown that radiation therapy before mastectomy, followed by immediate flap reconstruction, has less risk of flap fibrosis, if postoperative radiotherapy is planned, the reconstructive option of immediate or delayed should still be discussed and considered for all patients.
19
A multidisciplinary approach to breast cancer in Western countries with early involvement of plastic surgeons has been the practice for many years. A study of a British population showed that only 20% of the surgeons believed that patients would not be interested in breast reconstruction despite being offered. 13 However, the longestablished practice in the West has just begun in Malaysia, and, considering the cultural differences from Western countries, our data showed that a greater percentage (70%) of surgeons believed that patients would not be interested in breast reconstruction despite being offered, with the study from Singapore reporting a similar proportion (55%).
The study from Singapore postulated that the psychiatric morbidity among patients is more likely to be related to the lifethreatening diagnosis than to the loss of a breast, which might be an important reason for the low emphasis on reconstructive surgery after mastectomy.
14 However, disturbances in sexual function after mastectomy with adverse effects on sexual habits were found in the
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Clinical Breast Cancer October 2018 -e1017 same study. 14 Therefore, the assumptions that patients in Singapore are not interested in reconstruction might be unproved. The assumption by 70% of the surgeons in our study that patients would not be interested in breast reconstruction despite being offered might also be speculative. The latter part of our study showed that among patients with previous awareness who were offered reconstructive surgery, only 37.9% stated that they did not undergo reconstructive surgery because of no interest. Generally, Malaysian women present late with a more advanced stage of disease. This is partly due to fear of surgery and partly due to their strong belief in traditional medicine or negative perceptions of disease, leading to denial. 6 Surgeons might assume that patients would not be interested in breast reconstruction because of the fear of more complex surgery or the need for additional surgery, hindering discussions of breast reconstructive surgery options with their patients. These assumptions might result from inadequate exposure to the procedure during the surgeon's training period, causing hesitancy to discuss breast reconstructive options with patients. Understanding that fear of surgery in breast cancer patients could largely be due to the disfiguring effect of mastectomy, as reported by Yip et al, 6 adequate exposure to breast reconstruction during the training period could essentially help surgeons to fully appreciate the benefits of immediate reconstruction in reducing the negative effects on a woman's body image and render surgeons more comfortable with discussing the reconstructive surgery options with their patients. Conceivably, with increasing awareness of the advantages and disadvantages of breast reconstruction among local surgeons, more will offer the option to patients and more referrals to plastic surgeons will be made.
Takahashi et al 16 reported that 45.8% of the surgeons were selective in the information provided regarding breast reconstructive surgery, considering the patients' background such as age, marital status, perceived psychological resistance, and risk of recurrence. In the present study, only patients' marital status and sexual activity status were affected by surgeons' demographic data and practice factors. Increasing surgeon age was associated with a greater likelihood of the patients' marital status and sexual activity status being considered in the referral decision for reconstructive surgery. It could be postulated that with increasing age, one would be more family or relationship oriented; thus, with increasing surgeon age, patients' marital and sexual activity status would have more influence on the decision for referral for breast reconstructive surgery. With the idea that sexuality disturbance after mastectomy would adversely affect sexual habits, 27-29 the hypothesis that femininity and restoration of a positive self-body image through breast reconstructive surgery would help to maintain a patient's relationship or marriage is logical. In contrast, with each year of increase in the surgeons' years of service, the surgeons were less likely to consider marital or sexual activity status in the referral decision. It is likely that with increased experience and number breast cancer cases seen, the surgeons' had not observed much improvement in the marital or sexual relationship among patients with breast reconstruction after mastectomy. A study in United States comparing women with mastectomy and reconstructive surgery and women with mastectomy without reconstructive surgery and those with breast-conserving surgery showed a lower rate of sexual activity among women in the reconstruction group. 30 However, the reason behind this finding has yet to be explored. We found no significant association between the surgeons' demographic data and practice with any specific hypothetical criticism of breast reconstruction. However, a significant association was demonstrated between the concerns regarding the qualitative outcome of surgery. Those with concerns regarding the qualitative outcome of reconstructive surgery were more likely to discuss the options with their patients.
Mastectomy has been shown to have a significant effect on women's body image and self-esteem. Because immediate breast reconstructive surgery is expected to improve the body image with the hope of averting the negative effects of mastectomy, surgeons' concern regarding the qualitative outcome of reconstructive surgery could possibly make surgeons more cautious in suggesting reconstruction surgery and to have more detail discussions regarding the option of reconstructive surgery with their patients.
Despite the effects of discussions with patients, no significant increase in referrals was demonstrated. Surgeons' concern regarding the qualitative outcome of reconstructive surgery might be a hindrance to referral. Because patients' decisions have been repeatedly demonstrated in previous studies to be strongly influenced by the surgeons' views on the option, 10, 12, 20, 31, 32 patients might not request a referral without a strong recommendation from their attending surgeons. Other possible contributing factors include patients' need to travel, their socioeconomic background, and the prevalence of plastic surgeons in large population centers. 15 The reconstruction rate differs between countries and even between centers within the same countries, with a reported range of 5% to 40%. 33, 34 The rates are significantly influenced by patient age, race, and, even, geographic location. 33, 35 Our study has demonstrated an increasing trend for reconstructive surgery after mastectomy during the past 15 years, with a rate of 16. The mean age of the women in the nonreconstruction group was 50.9 years, 8.4 years older than the age of those in the reconstruction group (mean age, 42.4 years) and comparable to the findings from a study conducted in the University of Malaya. In that study, a mean difference of 10.1 years was observed, with a mean older age of 51.7 years in the nonreconstruction group. 11 Age as has been reported previously as 1 of the 3 most frequent factors considered by surgeons in the referral decision for reconstructive surgery, with younger women more frequently considered for referrals. Thus, it is not surprising that those in the reconstructive surgery group were younger. In addition, older women have been reported to be less psychosocially affected by breast loss 18 and better equipped in managing the changes in appearance 3 ; thus, older women might be less interested in the reconstructive option.
Another significant difference observed between these 2 groups was in terms of occupational status, with a significantly greater percentage of working women in the reconstruction group (69.4%) than in the nonreconstruction group (42.2%). Because reconstruction after mastectomy is expected to improve the body image, it makes sense that those in the reconstruction group would be younger and working as their appearance can be expected to be an
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e1018 -Clinical Breast Cancer October 2018 important consideration. Fallbjörk et al 32 reported that women in the breast reconstructive surgery group had a significantly lower mean age, higher education level, and a greater employment rate. Appearance and body image might be of greater consideration in this group of women considering the need to interact with peers and colleagues and the requirement for more networking and interactions with others rather than with only their close family and friends.
The racial distribution was equal in both groups in our study, with most of the women being Malay. Most of the patients in both groups were married and had a secondary education level. Also, most did not have health insurance at the diagnosis.
The distribution of disease stage at diagnosis and the need for adjuvant therapy were equal between the 2 groups, similar to the findings reported by a study in the University of Malaya.
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Most of the patients in the reconstruction group had undergone immediate reconstruction (85.7% vs. 11.1% with delayed surgery). A significant difference was seen between the 2 groups regarding their awareness of breast reconstructive surgery before mastectomy, with 90.3% of the reconstruction group aware of breast reconstruction before mastectomy compared with 44.3% of the nonreconstruction group.
The most common reasons cited by the women in our study for choosing to undergo breast reconstruction after mastectomy were "to feel whole again," "to regain their femininity," and "to feel more balanced," similar to the results reported by Reaby. 8 Ananian et al 31 concluded in their study that patients' decision to undergo breast reconstruction after mastectomy was influenced mainly by certain psychosocial characteristics, seemingly to resolve patients' psychological distress.
The surgeons' role in affecting women's choice of undergoing breast reconstruction surgery was demonstrated by the response of 92.1% of the women in the present study that "surgeon strong recommendation" was their reason for opting for reconstructive surgery after mastectomy. A significant association was seen between patients with awareness of breast reconstruction before mastectomy and those undergoing the surgery. Multiple studies have agreed on the surgeons' role in influencing patients' decisions to choose to undergo or not undergo reconstructive surgery after mastectomy. Thus, surgeons are the patients' primary source of information and consultation. 10, 12, 20, 31 More than one half of the patients in the reconstruction group reported they were satisfied with the reconstruction result, consistent with studies that demonstrated a high satisfaction rate among women in the reconstruction group. 36, 37 The highest documented reasons among the nonreconstruction group in the present study were no previous knowledge or offer of breast reconstruction surgery (n ¼ 115; 48.1%), fear of surgical complications (n ¼ 63; 26.4%), and the fear of additional surgery (n ¼ 62; 25.9%). This is consistent with most common reasons cited in the study by Reaby, 8 including a lack of information (85%), refusal to undergo additional surgery (75%), and fear of the risks involved with additional surgery (65%). In our study, 23% of the women reported a lack of information with regard to reconstructive surgery and 22.6% of women were concerned about cancer recurrence and the uncertainty of the outcome of reconstructive surgery.
Our study demonstrated a significant association between the disease stage and a fear of prolonged or additional anesthesia as a reason for not undergoing breast reconstruction. Those with a higher disease stage were less likely to cite this fear as a reason for not undergoing breast reconstruction after mastectomy.
In our study, 70% of surgeons believed that patients might not wish to undergo reconstruction despite being advised or being aware of its availability. The survey of the women in our study showed that previous awareness of reconstructive surgery after mastectomy was a stronger factor in determining the choice to undergo reconstructive surgery than was the surgeon's discussion or proposal. Among patients with previous awareness who were offered reconstructive surgery, only 37.9% stated that they did not undergo reconstructive surgery because of no interest. Among those without previous awareness or who were never offered reconstruction, 73.0% stated they would not be interested even if offered the option. Thus, providing knowledge of the option for reconstructive surgery after mastectomy might not only create awareness but also patients' interest in the option.
This suggests that general and breast surgeons play a large role in determining whether a patient will ultimately undergo reconstruction. As reported by Postolica et al 10 and Ananian et al, 31 surgeons
were found to be the best source of information and thus dramatically influence patients' decisions regarding the reconstruction option. It is less likely that patients will independently seek out reconstructive surgery without a referral by their surgeon to a plastic surgeon.
In the present study, none of the surgeons were concerned that the reconstructive surgery outcome would not be not worth the time or effort. In contrast, 21.8% of women in our study reported being unimpressed with the results of reconstruction as a reason for not undergoing the surgery. However, the reason for this was not explored in the present study. Nonetheless, this findings shows the overall high satisfaction and approval for reconstructive surgery results to date.
Most women were not aware of their options and the decision for a patient to undergo breast reconstruction was mostly dependent on the surgeon's decision. Surgeons should be aware of these factors and should discuss the option with each patient without making assumptions regarding their patients' interest or disinterest. In addition, surgeons must be well-equipped with basic and up-to-date information on breast reconstruction such that the patient will have more opportunities to discuss the reconstructive options and make informed surgical treatment decisions about their breast cancer. Only then will most women be given the opportunity to realize the full benefit that breast reconstructive surgery has to offer.
Study Limitations
Our study was limited by the small sample size of surgeons because the total number of general surgeons in the study setting (government and teaching hospitals in East Coast and Hospital Kuala Lumpur) is 40 surgeons, less than the needed sample size calculated. Thus, only a few significant associations could be demonstrated. In addition, the estimates in our study might have been limited by nonresponse. Although a response rate of 82.5% is considered a good response for clinician surveys, little information on the nonresponding surgeons was obtained. However, information on the surgeons' basic
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Clinical Breast Cancer October 2018 -e1019 demographic data and practice could be obtained from the respective hospitals. This would be beneficial in excluding a confounding bias because any specific pattern among the nonresponding surgeons would be demonstrated, if present. The data were also susceptible to recall bias, because the questions were on the surgeons' practice for the previous few years, their practice habits, and their subjective perceptions. In addition, the practice information was self-reported by the surgeons and subject to recall bias. Thus, our findings might not reflect the actual patient volume in the actual setting. To help eliminate the possibility of recall bias, corroborative data from medical record and census from respective hospitals could be collected and compared with the number of cases reported by the surgeons, which would provide an objective data source for comparison and confirmation of the actual patient volume.
Finally, the study mainly sought to determine the East Coast and Hospital Kuala Lumpur general surgeons' practice and patients' perception on breast reconstructive surgery after mastectomy for breast cancer. Thus, the study questionnaires were distributed to surgeons in the East Coast hospitals and Hospital Kuala Lumpur, realizing that cases from Terengganu and Kelantan would have been referred to centers in Kelantan and cases from Pahang would have been referred to Hospital Kuala Lumpur. However, the data from the patients were only collected from 2 large centers in Kelantan. Thus, the results from our study might not reflect the actual national trends in breast cancer and treatment. A largescale study collaborating with other hospitals in the Northern, Central, and Southern regions in West Malaysia and East Malaysia (Sabah and Sarawak) using similar study design could help determine the national trends in breast cancer treatment.
Conclusion
The present study has shown that a greater percentage of surgeons reported discussing the option of reconstructive surgery with their patients. No specific associations were seen between the surgeons' demographic data or practice factors with their discussing breast reconstruction with their patients. Also, no specific associations were seen between the surgeons' demographic data or practice factors and the frequency of referral for reconstructive surgery after mastectomy. However, increasing surgeon age but less years of experience were associated with a greater likelihood of considering patients' marital status and sexual activity status in the referral for breast reconstructive surgery.
No significant associations were demonstrated between surgeons' demographic data or practice factors with any of the hypothetical criticisms. Regarding the surgeons' hypothetical criticisms of breast reconstruction, only the surgeons' concern regarding the qualitative outcome of reconstructive surgery was shown to significantly increase the likelihood of a discussion of reconstructive surgery with patients.
The most cited reasons for women choosing to undergo reconstructive surgery after mastectomy were psychosocially related and their surgeons' strong recommendation. In contrast, the most cited reasons among the nonreconstruction group were no previous knowledge or no offer of breast reconstruction surgery. In contrast to 70% of the surgeons' believing that patients would not be interested in reconstruction, only 37.9% of the patients with previous awareness or an offer of reconstructive surgery reported no interest in breast reconstruction. Thus, surgeons' awareness of these factors, a well-equipped understanding of reconstructive surgery after mastectomy for breast cancer, and a willingness to discuss the option with patients will conceivably increase the rate of breast reconstruction after mastectomy among breast cancer patients.
Finally, further study to explore the reasons patients were unimpressed with previous reconstructive results could improve reconstructive surgery and patients' counselling in the future.
Clinical Practice Points
Mastectomy is a life-changing event that can have profound aesthetic, physiologic, and psychological sequelae. Breast reconstruction surgery has allowed for improved satisfaction, selfesteem, body image, and quality of life for many women with breast cancer. However, the rate of reconstructive surgery after mastectomy is still low in Malaysia despite the increasing availability of plastic surgery services throughout the country. The decision-making process about reconstructive options is multifactorial, influenced by patient preference, surgeon preference and skill, and available equipment. The present study has shown a low referral rate for breast cancer patients by surgeons for reconstructive surgery. The present study has also shown the strong influence of surgeons on patients' decisions such that most patients cited their surgeon's strong influence as a reason for choosing to undergo reconstructive surgery. Many women who did not undergo breast reconstruction reported they had had no knowledge of reconstructive surgery before mastectomy. The low reconstruction rate could be due to the low referral frequency, which might have resulted from surgeons' hypothetical criticisms; thus, clarification of surgeons' criticisms could conceivably increase the postmastectomy reconstructive surgery rate for breast cancer patients.
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